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.18e. Section 52(5) of the Act requires applicants to fumish a statement of the basis of the applicant's ownership. An Exhibit E form is available from the PVPO.

- 19, If "Yes" is specified (Seed of this variety be sold by variety name only, as a class of certified seed), the applicant MAY NOT reverse this affirmative decision
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EXHIBIT A .

ORIGIN AND BREEDING HISTORY OF ‘DAKOTA ROSE’

‘Dakota Rose’ was evaluated as ND3574-5R and was released by the Agricultural
Experiment Station of North Dakota and North Dakota State University (NDSU) on
November 17, 2000. ‘Dakota Rose’ was derived from a cross between North Dakota
selections ND1196-2R and NorDonna made March 22, 1987 at NDSU (Figure 1). The
clone was initially selected at the Langdon Experiment Station at Langdon, ND in 1988.
Early evaluations were conducted at two locations in North Dakota. The initial cross,
selection and early testing of ‘Dakota Rose” were done under the direction of Dr. Robert
Johansen, NDSU (deceased). Advanced testing, seed increase, and commercial
evaluation were done by several departments at NDSU, at the USDA-ARS Potato
Research Worksite at East Grand Forks, MN, and by several certified seed and
 commercial producers in North Dakota and Minnesota. Public and private cooperators
throughout the United States also provided assistance. Breeder’s seed was produced at
the Horticultural Research Farm, Absaraka, ND and Agronomy Seed Farm, Casselton,

~ ND. The North Dakota State Seed Department and cooperative certified seed producers .

“under the gnidance of the NDSU potato breeding program and the NDSU Development
Foundation made subsequent increases. Dakota Rose was widely evaluated in replicated
trials at 11 locations in eight years, and in regional trials at 10 North American sites
(north central U.S. and Canadian provinces) in 1999 and 2000.

- The cultivars NorDonna, Norchief, Bison, and Reddale are in the pedigree of Dakota
Rose (Johansen et al. 1969, 1977, F. Lauer, University of Minnesota, unpublished; Novy
et al. 1997). NorDonna is a dark red-skinned cultivar with wide adaptation that exhibits
few internal defects (Novy et al. 1997). Attributes of Bison include the bright red skin

. _color and very smooth tuber conformation. Yields of Bison are excellent despite the

small vine and maturity is medium, between Norland (early) and Red Pontiac (late)
{Johansen et al. 1977). At its time of release, Norchief provided an alternative cultivar
choice with better red skin color, over commercially available cultivars such as Norland
“and Red Pontiac (Johansen et al. 1957, 1969). Reddale, a 1984 release from Minnesota
(F. Lauer, University of Minnnesota, unpublished), was notable for its Verticillium wilt
(Verticillium albo-atrum and V. dahliae) resistance; however, commercial production
was minimal due to the pale-red color of its skin. Dakota Rose combines many of the
attributes of these cultivars including wide adaptability, bright red skin color, smooth
tuber type, excellent yields, and relatively few defects have been noted during evaluation.
Selection criteria used by the NDSU potato breeding program for the development of
‘Dakota Rose” were based on morphological, physiological, and sensory performance.

- Since its selection in 1988, ‘Dakota Rose’ has been asexually propagated via tubers as
well as micro- propagated plantlets. During 14 years of evaluation, there have been no
reports of variants arising from ‘Dakota Rose’, indicating it is a stable genotype with
uniform morphology.
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: Literature Cited
J ohansen R.H, B.F amsworth J.E. Huguelet, D.C. Nelson, and E.P. Lana 1977. Bison,
‘anew red skinned potato variety. Am Potato J 54:189-193.
Johansen, R.H., J.T. Schulz, and J.E. Huguelet. 1969. Norchief, a new smooth type, high
total solids, red-skinned potato variety. Am Potato J 46:298-301.
Johansen, R.H., N. Sander, W.G. Hoyman and E.P. Lana. 1957. Norland, a new red
skinned potato variety with early maturity and moderate resistance to common
~scab. Am. Potato J.36:12-15. _
Novy, R.G., R.H. Johansen, G.A. Secor, B.L. Farnsworth, J.H. Lorenzen, N.C.
Gudmestad, and E.T. Holm. 1997. NorDonna, a red skinned potato cuItwar with
wide adaptablllty Am Potato J 74:31-37.

FIGURE 1. Pedigree of Dakota Rose.
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EXHIBIT B
STATEMENT OF DISTINCTNESS

The primary features of Dakota Rose that make it uniquely different from other red potato
cultivars, such as Cheiftain and Red Pontiac are its bright red skin color and exceptionally
smooth skin, in addition to its oblong shape. It is somewhat later in maturity than Red
Norland (Thompson et al. 2006), yet earlier than Chieftain and Red Pontiac.

Dakota Rosc can be distinguished from other red cultivars, including Chieftain and Red
Pontiac, based upon a combination of vine, leaf, flower, and tuber characteristics. Dakota
Rose is most similar to and closely resembles Cheiftain (Table 1) and is also compared to
Red Pontiac, due to its commercial popularity. Dakota Rose can be distinguished from Red
Pontiac based on tubers because Red Pontiac has pale red skin, somewhat flakey, and deep
eyes, while Dakota Rose has smooth and bright red skin, with very shallow cyes. Tubers of
Dakota Rose are more similar to Chieftain. Both have brighter skin color and smoother type
than Red Pontiac. The tuber size profile for Dakota Rose tends to be more similar to
Chieftain, than to Red Pontiac which is much larger. Vine characteristics of Dakota Rose are
also more similar to Chieftain; both have medium green color (146A; Royal Horticultural
Society Colour Chart (RHSCC)). Anthocyanin pigmentation is stronger in both Dakota Rose
and Chieftain and weak for Red Pontiac. The terminal leaflet base shape is also most similar
for Dakota Rose and Chieftain (obtuse to cordate). Vine size for Red Pontiac is larger than
for Dakota Rose and Chieftain. All are spreading in type. Flower color is red-purple for all,
however the color intensity for Dakota Rose and Red Pontiac is darker and more similar
(RHSCC 83C and 86C respectively), compared to Chieftain which is pale (RHSCC 854).

As presented in Exhibit C, isozyme and DNA (SSR) profiles are also unique. Isoelectric
focusing (IEF) electrophoresis revealed distinct protein banding patterns or fingerprints for
the five cultivars tested, Dakota Rose, NorDonna, Red Norland, Red Pontiac and Chipeta
(Thompson et al. 2006).

Seed certification agencies are able to recognize Dakota Rose as a distinct cultivar in the
field and are able to distinguish it from other cultivars based on morpholo gical characteristics
during visual inspections of fields entered for certification.

Dakota Rose is suitable for the fresh (tablestock) market. Specific gravity is low, averaging
1.069 in non-irrigated production environments and 1.064 in irrigated production locales.
Dakota Rose exhibits no notable disease or pest resistance, nor exceptional susceptibility. In
trials, hollow heart has been minimal for Dakota Rose, but was occasionally noted in Red
Pontiac. Symptom expression of bacterial ring rot (Clavibacter michiganensis subsp.
sepedonicus) is typical for both vines and tubers. Foliar expression, 80 to 90 days after
planting in the Red River Valley, included marginal leaf necrosis, leaf rolling, and interveinal
chlorosis. Tuber symptoms include periderm cracking, vascular breakdown and cheesy
exudate. Dakota Rose exhibits typical foliar symptoms when infected with Potato Virus Y°.
It possesses some resistance to common scab caused by Streptomyces scabies, and to silver
scurf caused by Helminthosporium solani.
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Results from yield trials, in addition to grower experience in North Dakota, Minnesota and
the North Central Regional Trials, indicate that skin set for Dakota Rose is often difficult to
achieve. Skinning is often noted and an associated occurrence of soft rot in storage.

-Dormancy is short.

The unique combination of the above characteristics, used to differentiate potato cultivars,
make Dakota Rose distinct.

TABLE 1. Comparative traits for Dakota Rose, relative to Cheiftain.

Literature Cited _
Thompson, A.L., G.A. Secor, J.H. Lorenzen, B.L. Farnsworth, R.G. Novy, N.C. Gudmestad,
E.T. Holm, and D.A. Preston. 2006. Dakota Rose: A bright red tablestock potato cultivar that
retains its skin color in storage. Amer J Potato Res 83:317-323.

Dakota Rose Chieftain Location of Evidence
1. Qualitative traits:
‘Maturity Early Mid-season Rating of 1-5 based
on days after planting
Eyebrow Slight prominence | Medium prominence | Rating of 1-5, not
rominence prominent fo Other
2. Color traits:
Leaf color Medium green Medium green 146A (RHSCC)
Corolla (inner) Dark red-purple Pale red-purple 83C versus 85A
(RHSCC)
- Petiole Anthocyanin | Medium to strong Medium Rating 1-9, absent to
very strong
Anther color Bright yellow Pale yellow 178 versus 14B
(RHSCCO)
3. Quantitative traits:
Number 2° and 3°
| leaflet pairs 5.6 11
Number of
florets/inflorescence 14.4 10.2
4, Other:
Light sprout shape | Broad cylindrical Broad cylindrical Photograph
Light sprout base
‘| pubescence Very strong Strong Photograph
Light sprout tip
pubescence Medium Strong Photograph
Light sprout tip
anthocyanin intensity Strong Weak Photograph
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Dakota Rose: A Bright Red Tablestock Potato Cultivar That
Retains Its Skin Color in Storage

A L Thompson®!, G. A. Secor?, J. H. Lorenzen®, B. L. Farnsworth!, R. G. Novy?, N. C. Gudmestad?, E. T. Holm?,
and D. A. Preston®
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ABSTRACT

‘D_akota Rose’ is a medium-maturing, white-fleshed,

- red-skinned cultivar that retains its bright red color in
- storage. Tubers have very smooth skin with an oblong

shape. Yields are equivalent, or superior, to ‘Red Nor-
land’, but lower than ‘Red Pontiac’, a late-maturing
cultivar. Dakota Rose produces & high percentage of U.5.
No. 1 tubers and few oversized tubers. Sensory evalua-
tion scores for baked, boiled, and microwaved potatoes
are similar to Red Norland and Red Pontiac, standard

. red tablestock cultivars. The specific gravity averaged

about 1.067 across irrigated and non-irrigated sites, a
typical value fdr a red tablestock cultivar. Adequate skin
set for handling has often been difficuit te achieve;
application of nitrogen early in the growing season, cou-

. pled with chemical vinekill 3 weeks prior to harvest aids

in minimizing the problem. Dakota Rose was released by
the North Dakota Agricultural Experiment Station on
17 Noevember 2000.

RESUMEN

Dakota Rose eg un cultivar de madoracién interme-
dia, pulpa blanea, piel roja y que retiene su color rojo
brillante después de almacenado. Los tubérculos tienen

. la piel muy lisa y forma oblonga. Los rendimientos son

Accepted for publication E1 April 2006.
ADDITIONAL KBY WORDS: Solanum luberosum, cultivar, release, sen-
sory evaluation

equivalentes o superiores a Red Norland, pere meneres
que Red Pontiac, un cultivar de maduracién tardia.
Dakota Rose produce un alto porcentaje de tubéreulos
U.S. No 1 y unos pocos tubérculos de gran tamaiio. La
evaluacion sensorial 1o sefiala similar a Red Norland y
Red Pontiac y a los cultivares rojos de mesa, papa asada,
sancochada y en microondas. La gravedad especifica
promedié alrededor de 1.067 en lugares Irrigados y no
irrigados, un valor {ipico para un cultivar rojo para
mesz. A menudo ha sido dificil conseguir Ia firmeza de la
piel; 1a aplicacién de nitrdogeno a inicios de Ia época de
cultivo, emparejado con la destruccién del follaje con un
producto quimico tres semanas antes de la cosecha,
ayuda a minimizar el problema. Dakota Rose ha sido lib-
erado por la Estacién Experimental Agricola de North .
Dakota, el 17 de noviembre del 2000.

INTRODUCTION

‘Dakota Rose’ was evaluated as ND3574-5R and was
released by the North Dakota Agriculiural Experiment Siation. -
Dakota Rose was derived from a cross originally made at
NDSU on 22 March 1987 beiween North Dakola selections -
ND1196-2R and ‘NorDonna’. The cultivars NorDonna,
‘Norchief’, ‘Bison’, and ‘Reddale’ are in the pedigree of Dakota
Rose (Johansen et al. 1969, 1977; F Lauver, unpublished; Novy
etal. 1997). NorDonna is a dark red-skinmed culiivar with wide
adaptation that exhibils few internal deflecis (Novy el al. 1997).

. Attributes of Bison include the bright red skin color and very

smooth Luber conlormation. Yields of Bison are excelleni
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" despite the smal} vine and maturity is medinm, between ‘Nor-
" land’ (early) and ‘Red Pontiac’ (lale) (Johansen el al. 1877). Al
its time of rclease, Norchief provided an alternative cultivar
choice with better red skin color, over commercially available
cultivars such as Norland and Red Pontiac (Johansen et al.
1957, 1969}, Reddale, a 1984 release from Minnesota (F: Lauer,
unpublished), was notable for its resistance to Verticillium wilt
(Verticillivm albo-atrum and Verticillivm dahliae), however,
commercial production was minimal due to the pale-red color
of its skin. Dakota Rose combines many of the attributes of
these cultivars including wide adaptability, bright red skin
color, smooth fuber type, excellent yields, and relatively few
-defects have been noted during evaluation. The pedigree for
'Dakola Rose is presenied in Figure 1.
Sclection and carly testing was done under the direetion
of Dr. Robert H. Johansen. The clone was initially selecled al
the Langdon Expcriment Station at Langdon, ND, in 1988.

Early evaluations were conducted at two locations in North'

Dakota. Advanced testing, seed increase, and commercial
evaluation were done by several departiments at NDSU and by
cerlified seed and commercial producers in Norih Dakoia and
Minnesota. Breeders” sced was produced at the Horticultural
Research Farm, Absaraka, ND, and the Agronomy Seed Farim,
Cassclton, ND. Subsequent inercases were made by the North
Daketa State Seed Departinent and cooperative certified seed
producers under the guidance of the NDSU potato-breeding
program. and the NDSU Development Founddation, Dakota

e ND8061-1R

o) ND283-2R
+ / T~ ND9516-1R

ND1196-2R
.. MNorchief
ND390-4R

/

Dakota Rose NDO835-4R
(ND3574-5R)
__—-ND8403-20R
ND208-1R
/ T ND9079-1R

NeorDonna
___—— Reddale
o ND821-6R

Bison

. FIGURE 1.
Pedigree of Dakota Rose.
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Rose was widcly cvaluated in replicated trials at 11 locations
in 8 years, and in regional trials at 10 North American siles
(North Central states and Canadian provinces) in 1999 and
2000.

The name Dakota Rose was selected for the beawtifil red
skin color of this genotype. Dakota Rose is intended as a sub-
stitute or replacement for Red Pontizc and perhaps some
acreage of ‘Red LaSoda’ and Red Norland. The color of Dakota
Rose is superior to the color of all, and the tuber {ype is much
smoother than both Red Pontiac and Red LaSoda. Addition-
ally, it has significantly fewer internal disorders-compared to
Red Pontiac. Since its release, Dakota Rose has gained com-
mercial acceptance primarily in Minnesota. In 2001, 10% of
Minnesota’s certified seed hectaruge of red culfivars and 1% of
North Dakota'’s, were planted to Dakota Rose (Certification
Seclion of the Polalo Association of America 2001). Dakola
Rose accounted for 13.9% and 1.2% of hectarage of red culti-

" vars certified in 2002, in Minnesota and North Dalkota, respec-

tively (Certification Section of the Potato Association of
America 2002}, In 2003, 14.0% of red cultivar hectarage certi-
fied in Minnesota and 3.8% in North Dakota were planted to
Dakota Rosc (Certification Section of the Potato Association
of America 2003). During this timme, U.S. certilied seed acreage
of Dakota Rose increased from 58.5 to 96.6 ha (Certification
Section of the Potato Association of America 2001, 2002, 2008).

DESCRIPTION

Plants

Growth habil: large, vigorous, semi-erecl vine, inlermedi-
ate type; medinm maturity. Stems: strong anthocyanin pig-
mentation; medium stem wings. Leaves: medium green {1464,
Royal Horticultural Chart [RHSCC)),
pubescence medivm and short; leaf sithouette is medium,; peti-
ole anthocyanin pigmentation is medium to sirong. Terminal
leaflets: medinm ovate shape with acute tip and obtusc to cor-
dale base, weak leafiel margin waviness. FPrimary leaflels:
medium sized, average of five pairs per leaf with narrowly
ovate shape, acute tips, obtuse to cordate base shape. Sec-
ondary and tertiary leaflets: average of 5.6 pairs. Stipndes:

Society Color

medium sized.

Flowers
Peduncle consists of 15 to 25 buds and branches inlo two
sections. The pedicel articulation is located two-thirds along

27

V3
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FIGURE 2.
" Plant, leaf, flower, tuber, and sprout of Dakota Rose (ND3574-5R).
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the length of the pedicel and is purple in color. Buds: heavily
pubescent. Calyr: pubescent. Corolla: red-purple (83C,
RHSCC), pentagonal in shape, with a mean diameter of 31
mm. Anthers: five; broad, cone shaped; golden yeltow (17B
RHSCC) with red pigmented tips; average length is 8 mm.
Polien: some; successful hybridizations occur with Dakota
Rose used either as the female or male puarent. Stigra: capi-
tate; yellow-green (146B, RHSCC). Berries: production is low
under field condilions.

Tubers

 Tuber set is typically about eight tubers per plant. Shape:
round to oblong and uniform; tubers gfown under dryland
conditions in North Dakota had a mean length of 8.23 cm
1.24, range 5.3 to 10.6 cm; mean width 6,02 cm « (.76, range 4.1
to 7.6 cm; mean thickness 5.30 cm + 0.72, range 3.7 Lo 8.5 (mea-
sured from tubers 51 to 307 g mean 149.8 g + 56.4). Skin:
bright red (60B, RHSCC) and smooth textured. Fyes: shallow,
number about 10.6 per tuber, and are predominately apically
distributed; eyebrows are slightly prominent. Flesh: white

" {158C, RHSCC). Dormancy: short.

Light Sprouts

Strong red-purple anthocyanin pigmentation at the basc;
broad cylindrical shape; mediurm sprout tip habit with medium
pubescence, and strong red-purple sprout tip pigmentation;
open and strongly hirsute bud and scales; rapid clevelobme_nt; ’
medium root initial frequency; lenticels not visible due Lo

pubcscence; fow lateral shoots,

Morphological characleristics, including leal, Mower,
tuber and light sprouts, arc presented in Figure 2.

CHARACTERISTICS

Agronomic Performance

Dakota Rose has been evaluaied under irrigated and non-
irrigated condittons in North Dakota, as well as in the North
Central Regional Potato Variety Trials (NCRPVT). In nondrri-
gated trials conducted from 1993 to 2000, Dakota Rose aver-
aged 20.1 mt/ha total yield, compared to 17.7 and 24.3 mi/ha,
for Red Norland and Red Pontiac, respectively {Table 1).
Dakola Rose averaged 82% U.S. No. 1 yield across locations
and years; comparatively, Red Norland and Red Pontiac
means were 74% and 83%, respectively. Al non-irrigaied sites,
the specific gravity of Dakota Rose (1.069) was comparable to
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that of the standard cultivars, Red Norland (1.072)

and Red Poniiac (1.074).
o T AT oar agd - el 1) - r o . s
TABLE 1 TcrmI and U.S. No. 1 tuber yield ard tuber specific gravity _ Total yiclds of Dakota Rose at irrigated sites in
of Dakote Rose, Red Norland, and Red Pontiac polatoes North Dakota were 33.4 mtha aversged across
e 4 - " vy o gy o o i I v
}g;ow:;L ?‘T’ilg’ ylm;(é!-f tals it (;;::d foriﬂs,gg’g.}k River, and years and locations (Table 2). Red Norland and Red
e, INES, (X i Siot, KLY, Y93 1 3 3 . < X .
2;(;5 . ant Crookston. Jrom 1 through Pontiac averaged 36.2 and 44.9 mit/ha, respectively,
: in the same trials. Overall means for percentage of
_ Tuber Yield Specific U.S. No. 1 yiclds were excellent for Dakota Rose,
Cultivar Yoar - Total USNeTt Gty pog Norland, and Red Pontiac, with values of 929,
_ _wtha % $8%, and 909, respectively. The specific gravity of all
(Grund Forks, Park River 1903 ) enltivars was lower under irrigated production than
Dakota Rose 246 214 87 LOTL .
Red Norland 16.7 13.0 78 1.076 under non-irtigated culture.
Red Pontiac 2L5 16.4 76 L7 Performance in the NCRPVT indicates Dakota
Park River 1904 Rose is widely adapted. The average tolal and U.S,
Dalota Rose 27.0 2L1 8 1066 No. 1 yield across 10 North Amcerican sites during
Red Novlard 24.6 17.0 69 1072 . . .
Red Pontiae 997 197 83 1070 1998 and 2000 was 39.0 and 32.1 mU/ha, compared 1o
35.8 and 29.4 mt/ha for Dark Red Norland, and 49.2
Grand Forks 1695 . . . . -
Daliota Rose 78 ar %% LOG7 and 39.9 for Red Pontiac (Table 3). Specific gravity
Red Norland 52 6.2 75 1.067 for Dakota Rose in the NCRPVT was slightly lower
Red Pontiac 120 06 8 1072 compared tc the standard tablestock cultivars.
Grand Forks 1996 Cooperators ranked Dakota Rose as superior 1o
Dakota Rose 73 4.1 57 L1068 T
: and Red Pontiac in cach of the
Ited Norland 40 1.8 44 1.072 Dark Red Norland and Ee
Red Pontiac .1 7.6 G 1.073 lwo years.

“Grand Forks, Park River 1997 . i . .
Dakota Rose 188 134 0 LG8 Biochemical and Culinary Quality
Ited Norland 159 8.4 59 1.072 Characleristics
Red Pontiac 24.2 204 80 1070 .

Total glycoalkaloid levels for Dakota Rose are
Crookston 1598 low (Table 4). Dakota Rose averaged 3.37 mg/100 g
Dadcota Rose 310 28.8 92 - . .
Red Norland 23,7 916 o1 1073 fresh potato tuber tissue compared to check culti-
Red Pontiac 325 274 83 L.078 vars Lenape and Russel Burbank al 18.84 and 7.18,
Hoople 1999 respectively.
Dakota Rose 218 20.2 94 1072 Dakota Rose produces atiractive bright-red
Ited Norland 20.4 25.8 83 1.074 . that he oN s . R ——
Red Pontiac 142 05 05 L070 tubers that have consumer appeal. The mean sum
. mation of sensory evaluation for baked, boiled, and
Croolston, Hoople 2000 . . . . . as 69.1
Dakota Rose . 185 %0 LT microwaved producis for Dakota Rose was 69.1,
Red Noxland 19.5 17.6 85 1070 compared to 71.1 and 72.8 for Red Norland and Red
Red Pontiac 25.8 227 &8 1071 Pontiac (Table 5). Mealiness scores were lower for
Overall Mean Dakota Rose, indieating a more waxy toxture and
Dakola Rose 20,1 16.5 82 L.0&9 making this cultivar particularly suited for use in
Iked Norland 17.7 13.9 74 1.672 e T s 5 N Is ¢
Red Pontiac 24.3 20.6 3 1.074 potato salads and soups; specific gravity levels con-

S : . 'm this as well (Tables 1 and 2). In trials, hollow
'Fieoding of research plot sites compromised yields in 1394, 1995, 1996, and 1997 i . ( )
at. Grand Forks. The Hoople site was very dry early in 2000, resulting in lower hearl was minimal for Dakola Rose and Red Nor-
vields. land, but was noted occasionally in Red Pontiac,
2U.8. No. 1 tubers reported as 2 5.08 ¢m diameter.
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Isozyme and DNA Fingerprinting
Profiles

Isoeleciric [ocusing (IEF) electrophoresis was
performed on extracts of potato tuber protein using
the method and gels developed by Perkin-Eimer Life
Sciences, Norton, OH. Sepuarate tests were con-
ducted for tuber proteins and the chzyme pcroxi-'
dase on the lollowing samples: Dakota Rose,
.NorPonna, Red Norland, Red Pontiac, and ‘Chipeta’.

IEF analysis of tuber proieins stained with a
general protein stain (brilliant blue 2-260) revealed
un.iqu.é protein banding patterns or fingerprints for
these cultivars. The diagnostic area of the gel was

) 'fou_nd in the 40- to 70-mm range as measured from

the edge of the anode wick towards the cathode
wick. Dakota Rose had prominent bands at 42, 56,
B9, 60, 63, 66, and 68 mm. NorDonna has major
bands at 42, 56, 59, 60, 62, G5, and 68 mny. The band
at 62 min was not found in Dakota Rose. The pro-
tein-banding pattern for Red: Norland resulted in
ragjor bands at 41, 42, 5G, 59, 60, 63, 66, and 68 mm.
The fngerprint for Red Ponliac resulled in nine
prominent bands at 40.5, 41, 42, 56, 58.5, 62, 63, 66,

and 68 mm. IEF anaiysis of the enzyme peroxidase

also revealed unique handing patterns for these five
cultdvars.

Disease Response, Bruising, and

Physiological Disorders

During cvaluation, Dakota Rose exhibited no
notable disease or pest resistance, nor exceptional
susceptibility. Symptom expression of bacterial ring
rot (Clavibacter michiganensis subsp. sepe-
donicus) is typical for both vine and tubers. Foliar
cxpression, including marginal leaf necrosis, leaf
rolling, and inlerveinal chlorosis, was first observed
80 to 90 days after planting in the Red River Valley.
Tuber symptoms include periderm cracking, vascu-
lur breakdown, and cheesy exudate. Dakota Rose
exhibits typical foliar symptom expression when
infected by Peluto wirus ¥ (PVY™"). Dakota Rose pos-
sesses some resistance to common scab (Strepto-

myees scabies) and silver scurl (Helminithosporium,

solant). Incidence.of hollow heart is very low.
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TaBie 2—Total and U.S. No. 1 tuber yield and tuber specific gravity
of Dakota Rose, Red Novland, and Red Pontine polatoes
grown in trrigated trials af Carrington, Dawson, Oakes,
Larimaore, McCanna, and McLeod, ND, and Glyndon, MN,

Jrom 1998 (o 20001,

Cultivar

Qukes

Dakota Rose
Red Norland
Red Pontiac

Year

1093

Carrington, Dawson, Ozkes 1594

Dalkota Rose
Red Norland
Red Pontiac

Dakota Rose
Ited Norland
Rod Pontiac

Dakota Rose
Red Norland
Red Pontiac

MeCanna, Onkes
Dakota Rose
Red Norland
Red Pontiac

MeCuanna, MaLeod
Dakota Rose
Red Norland
Red Pontiac

MeCanna, Glyndon
Dakota Rosc
Red Norland
Red Ponttac

Dawson, Lazinore
Dakata Rose
Red Norland
Red Pontiac

Creerall Mean
Dakota Rose
Red Norland
Red Pontiac

1985

1996

1997

1998

1999

2000

Total

1149
223
26.1

37.4
4.7
48.0

43.0
40.2
41.8

433
436
56.8

44.2
39.6
52.2

20.3
26.5
47.0

272
30.0
46.0

31.7
417
43.0

334
36.2
4.9

Tuber Yield
_USNo.1®

n‘ha %
8.6 79
2.0 90
23.4 90
35.2 94
42.7 93

45.2
40.2 93
37.1 92
39.9 a5
41.7 96
38.9 89
852.4 93
40, 92
362 87
48.2 88
27.3 88
22.8 86
42.7 a1
23.5 86
7 i
38.8 86
27.7 88
96,7 88
36.6 86
30.6 92
J2.1 88
4a6.7 90

Specific
Gravity

1.063
1.073
1.070

L4063
1072
1.069

1.068
1.067
1.066

1.065
1672
1.065

1.059
1.061
1.067

1.061
1061
1063

1.067
1.063
1.663

1.078
1.083
1.068

1.064
1.069
1.066

"The yields in the McLeod trial were low due to flooding in 1998. Glyndon 1999
triat yields were compromised due to hail. Larimore received excessive rains in

2000

3.8, No. 1 tubers reported as 2 5,08 cm diameter,



322 AMERICAN JOURNAL OF POTATO RESEARCH

Tasiw 3—Total and U.S. No. I tuber yield, specific gravity, and ranking of
Dakoia Rose, Dark Red Novland, and Red Poniiac potatoes grown

4200100227
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ture makes Dakota Rosc well suited for
use in soups, stews, and polalo salads.

in Novth Central Regional Poiato Variety Trials in 1998 and 20007

Tuber Yield

Cultivar Year Total 1.5. Na. 12
mi/ha Y%
. 1999
Dakota Ruse 36.0 20.8 %
Dark Red Norland 33.3 27.2 82
Ied Pontiac 46.8 38.1 79
2004
Dakota Rose 41.8 34.3 78
Dark Red Norland 8.2 315 82
Red Pontiac bib 41.6 78
Qveralt Mcan
.. Dakota Rose 39.0 321 Kisl
Dark Red Norland 35.8 294 82
. Red Pontiac 49.2 39.9 K

Specific
Gravity Rate?

MANAGEMENT

Dakota Rose seems best suited to dry-
land production, with excellent grower

1.063 b production resulting on peat soils. Results
igﬁg ; from yield trials, in addilion o grower

experience, in North Dakota, Minncsota,
:ggg ;3 and North Central Regional Trials indicate
J_:UG{)' 10 that adequate skin set for handling is often

difficult to achieve. Skinning is often noted
Lo84 10 with an associated oceurrence of soft rot in
1.067 8 storage. Suggestcd management tech-
1.066 6

niques 1o minimize this problem include

. -!NCRPVT wus grown at 10 lecations in 1999 and 2000, including seven states and three
- Canadian provinces. Reparted means are for drvland and irrigated sites combined.

- B18. No. 1 yield reported as 2 508 cu dimneter.,

" #*Ranking detormined by merit rating values of 1 to 5 with point values corresponding to 5 to T
Value reported equals total points earned; the higher the value, the greater the merit.

TaBLE 4—Gilyecoalkaloid! levels Jor Dakota Rose tubers
velative io check genolypes, grown at Absaraka
and Wyndmere, ND, in 2004.

Total

Clone Solanine Chaconine Giycoaltialoids

mg/100 g fresh weight basis

Absaraka
Dakota Rose LO7 0.78 1.85
Lenape 7.75 12.55 20.30
Russet Burbank B.77 3.42 7.18
. Wyndmere
Dakota Rose 2.82 2.08 4.88
Lenape 5,48 10.50 17.38

Russet Burbank - . _

" IProcedure based on Lafta and Lorenzen (2000, modified for
tubers, which docs rot require heating daring extraction of tuber
glycoalkaloids.

UTILIZATION

Consumer appeal of Dakota Rose as a tablestock culiivar
is aftributed to the bright red skin and atfractive tuber appear-
ance. Improved retention of skin color following storage, rela-
tive 10 other red-skinned cultivars, is also a desirable atiribule
of Dakota Rose. Scnsory cvaluation scores following baking,
boiling, and microwaving indicate Dakota Rose has similar rai-

ings {0 Red Pontiage and Red Norland (Table 5). Its waxy tex- -

minimal N fertilization applicd in a timely

mannet, early in the growing season, to

encourage vine senescence, tuber matu-

rity, and subsequent skin set. Additionally,

chemical vine desiceation 21 days prior to
desired harvest date may encourage skin maturation. Because
Dakota Rose has short dormancy, sprout inhibition and/or use

- of cold storage temperaturcs (3.3 C) arc suggested for table-
stock potatoes.

AVAILABILITY

Plant Varicty Protection was sought on bchalf of the
NDSU Research Foundation for Dakota Rose; cerlilicale
200100227 is pending. Tissue-culture-based limited-generation
seed production, inclading micro-propagated plantlets and
minitubers, are available from the North Dakota State Seed
Department and others. Certified seed of Dakota Rose is avail-
able from producers in North Dakota and Minnesola. Small
amounts for rescarch purposes may be obtained by contacting

the corresponding author.
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TaBik 5—Sensory cvaluaiion of Dakota Rose, Red Novland, and Red Pontiac from 1993 to 2000,

Boiling Baking Microwaving Sunmation of
Cultivar Sloughing Color Color 4 h Mealiness Flavor Color Mealiness Flavor Color Mealiness Flavor Values
199394
Dakota Rose  10.0 100 85 54 3.0 9.5 5.2 9.5 10.0 5.0 73 834
Red Norland 109 9.3 8.5 6.3 7 3.0 6.0 9.0 9.0 5.6 7.8 88.2
Red Pentiac 9.5 9.3 8.8 b.6 T 8.0 6.0 8.0 85 6.8 78 864
1994-95
Dakota Rose - 7.5 6.0 3.4 6.h 8.0 3.7 8.0 7.0 29 5.9 58.9
Iled Noriand - 6.5 5.5 43 6.0 Th 5.3 7.5 7.0 5.4 7.4 G624
Red Pontiac - 8.0 80 6.0 74 7.0 4.5 7.0 7.0 3.7 6.0 64.6
199596
~ Dakota Rose 8.0 75 6.5 3.7 6.0 8.0 4.9 8.0 8.5 47 6.1 L9
" Red Norland 45 7.0 5.5 44 6.3 7.8 45 7.8 78 49 6.4 606.8
Red Pontiuc 5.5 70 6.5 5.0 6.2 75 5.6 7.5 7.5 5.1 6.1 69.5
199697
Dakota lose 8.3 8.8 6.5 2.9 4.4 8.3 3.6 8.3 8.5 “37 5.0 68.3
Red Novkand 5.3 7.0 7.3 46 a8 8.0 4.3 8.0 7.3 42 6.0 67.9
Red Pontiac 5.6 7.5 85 5l 6.3 70 49 70 7.5 4.6 6.0 69.9
199708
Dakota Rose 3.0 9.3 7.3 2.5 4.0 95 33 9.5 8.0 33 4.7 70.4
Red Norland 8.0 9.0 () 3.4 6.5 0.0 49 9.0 9.3 4.7 5.8 711
Red Pontlac 8.5 9.5 a7 4.6 6.0 a.0 4.4 2.0 9.3 42 T 60 9.2
189899
- Dakota Rose 87 5.2 8.3 34 4.9 9.2 3.6 2.2 9.0 3.8 53 4.6
Red Norland 0.2 87 8.3 4.6 47 88 4.8 88 88 4.6 5.9 TR2 .
RHed Pontiac 8.3 9.7 9.0 49 6.0 8.8 4.8 88 9.0 41 5.1 8.6
1889-2000
Dakota Rose 9.0 9.4 8.0 3.8 4.5 9.5 38 9.5 9.1 3.7 5.3 T
Red Norland 87 9.0 7.5 3.7 5.6 9.0 38 2.0 9.0 3.7 5.0 746
Red Pontiac 88 8.5 8.0 5.2 5.3 8.9 40 89 8.4 42 B 0.6
Overall Mean )
Dakota Rose 88 88 7.6 3.6 f.5 89 4.0 8.9 8.6 39 BT 74.3
Ited Norland 7.8 8.1 7.2 4.5 6.0 8.4 %5 8.4 83 47 6.4 5.3
Red Pontiac 7 7.1 8.2 5.2 6.4 8.0 8.0 82 4.7 6.1 A6

Replicated samples of each entry were evaluated by a three- to five-member panel in a blind taste test. Characteristics are rated on a 1-9 scale, poor

to excellent. Highor values are desirable.

Funding to support the development of Dakota Rose came
from the North Dakota State Agricultural Experiment Station,
USDA-ARS/CSREES, and the Red River Valley Potato

Grower's Association.
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3 Exhibit C (Potato)
OBJECTIVE DESCRIPTION OF VARIETY
POTATO (Solanum tuberosum L.)

| NAME OF APPLICANT(S) FOR OFFICIAL Usi& (ﬁxud(
- NDSU Research Foundation PVPO NUMBER 01 0 0 2 27
] ADDRESS S S — VARIETY NAME

CU B Mo a4 DAKOTA ROSE

- .- 1735 NDSU Reseach Park Drive |
| - Fargo, ND 58105-5002 - o TEMPORARY OR EXPERIMENTAL
e B . DESIGNATION

REFERENCE VARIETY 1 (R1) REFERENCE VARIETY 2 (R2)

Chieftain Red Pontiac
j I. MARKET CHARACTERISTICS:
= MARKET CLASS;

1 = Yellow-flesh tablestock; 2 = Round-white tablestock; 3 = Chip-processing; 4 = Frozen-processing
5 = Russet tablestock; 6 = Other

VARIETY R1 R2

6 Red tablestock 6 Red tablestock 6 Red tablestock

2. PLANT CHARACTERISTICS:

3 GROWTH HABIT:
1 = Erect (>45° with ground); 5 = Semi-erect {30-45° with ground); 7 = Spreading.
3 VARIETY R1 R2
N 5 5 5
TYPE:
1 = Stem (foliage open, stems clearly visible: 2 = Intermediate; 3 = Leaf (foliage closed, stems hardly visible)
VARIETY R1 R2
| 2 23 2
- MATURITY: Days after planting (DAP) at vine senescence.
VARIETY R1 R2
PLANTING DATE:
. VARIETY Rl R2
May 17, 2000 May 17, 2000 May, 1999
REGION/AREA: |
VARIETY R1 R2
Undine Rd., New Brunswick Undine Rd., New Brunswick North Tilley, New Brunswick

Page 1 of 10
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MATURITY CLASS:

#200100227

1 = Very Early (<100 DAP); 2 = Early (100-110 DAP); 3 = Mid-season (111-120 DAP); 4 = Late (121-130

DAP), 5 = Very Late (> 130 DAP).

VARIETY R1 R2
2 3 &
3. STEM CHARACTERISTICS: Measure at early first bloom
STEM ANTHOCYANIN COLORATION:
1 = Absent; 3 = Weak; 5 = Medium; 7 = Strong; 9 = Very Strong
VARIETY Rl R2
7 5 5
STEM WINGS
1 = Absent; 3 = Weak; 5 = Medium; 7 = Strong; 9 = Very Strong
VARIETY R1 R2
5 7 7

4. LEAF CHARACTERISTICS:
LEAF COLOR: Observe fully developed leaves located on middle '/ of plant
reen; 5 = Grey-green; 6 = other

1 = Yellowish-green; 2 = Olive-green; 3 = Medium_ green; 4 = Dark

VARIETY Rl R2
3 3 4
LEAF COLOR: Observe fully developed leaves located on middle s of plant
Royal Horticulture Society Color Chart _
VARIETY R1 R2
146A 146A 147A
LEAF PUBESCENCE DENSITY:
1 = Absent; 2 = Sparse; 3 = Medium; 4 = Thick; 5 = Heavy
VARIETY Rl R2
3 3 3
LEAF PUBESCENCE LENGTH:
1 =None; 2 = Short; 3 = Medium; 4 = Long; 5 = Very long
VARIETY Rl R2
2 2 2
LEAF SILHOQUETTE
1 = Closed; 3 = Medium; 5 = Open
VARIETY R1 R2
3 3 3

Page 2 of 10
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‘U PETIOLES ANTHOCYANIN COLORATION:
1 = Absent: 3 = Weak; 5 = Medium; 7 = Strong; 9 = Very Strong

VARIETY RI R2

LEAF STIPULES SIZE
1 = Absent; 3 = Small; 5 = Medium: 7 = Large

VARIETY R1 RrR2

3 7 5

TERMINAL LEAFLET SHAPE:
I = Narrowly ovate; 2 = Medium ovate; 3 = Broadly ovate; 4 = Lanceolate; 5 = Elliptical;
6 = Obovate; 7 = Oblong; 8 = other

VARIETY Rl RrR2

2 2 2
- TERMINAL LEAFLET TIP SHAPE: '
1 = Acute; 2 = Cuspidate; 3 = Acuminate; 4 = Obtuse; 5 = other

VARIETY R1 R2

1 1 1

i TERMINAL LEAFLET BASE SHAPE:
e 1 = Cuneate; 2 = Acute; 3 = Obtuse; 4 = Cordate; 5 = Truncate; 6 = Lobed; 7 = QOther

VARIETY RI R2

4 3-4 3-4 4
TERMINAL LEAFLET MARGIN WAVINESS:
1 = Absent; 2 = Slight; 3 = Weak; 4 = Medium; 5 = Strong

VARIETY R1 R2
3 3 3
o NUMBER OF PRIMARY LEAFLET PAIRS:
AVERAGE;:
Q VARIETY RI R2
5 6 5.1
RANGE:
- VARIETY Rl R2
5 6 5-6
= PRIMARY LEAFLET TIP SHAPE: '
1 = Acute; 2 = Cuspidate; 3 = Acuminate; 4 = Obtu_se; 5 = Other
VARIETY R1 R2
i 1 1 1
Page 3 of 10
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PRIMARY LEAFLET SIZE
1 = Very small; 2 = small; 3 = Medium; 4 = Large; 5 = Very large
VARIETY Rl R2
3 2-3 2-3
PRIMARY LLEAFLET SHAPE:

1 = Narrowly ovate: 2 = Medium ovate; 3 = Broadly ovate; 4 = Lanceolate; 5 = Elliptical;

6 = Obovate; 7 = Oblong; § = Other

VARIETY R1 R2
1 1 1
PRIMARY LEAFLET BASE SHAPE:
1 = Cuneate; 2 = Acute; 3 = Obtuse; 4 = Cordate; 5 = Truncate: 6 = Lobed; 7 = Other
VARIETY R1 R2
3-4 4 4
NUMBER OF SECONDARY AND TERTIARY LEAFLET PAIRS:
AVERAGE:
VARIETY Rl R2
5.6 11 6.9
RANGE:
VARIETY R1 R2
4-7 8-12 6-9
5. INFLORESCENCE CHARACTERISTICS:
NUMBER OF INFLORESCENCE / PLANT
AVERAGE
VARIETY R1 R2
3.6 3 2.4
RANGE:
VARIETY R1 R2
i-5 3 1-4
NUMBER OF FLORETS / INFLORESCENCE:
AVERAGE:
VARIETY R1 R2
14.4 10.2 13.0
RANGE: ‘
VARIETY R1 R2
7-17 7-13 6-18
COROLLA INNER SURFACE COLOR: Measure predominant color of newly open flower RHSCC.
VARIETY R1 R2
83C 85A 86C

Page 4 of 10
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COROCLLA OUTER SURFACE COLOR: RHSCC

#200100227

VARIETY R1
83C T6A 86D
COROLLA SHAPE:
1 = Very rotate; 2 = Rotate; 3 = Pentagonal; 4 = Semi-stellate; 5 = Stellate
VARIETY Rl
3 3 | 3
CALYX ANTHOCYANIN COLORATION:
1 = Absent; 3 = Weak; 5 = Medium; 7 = Strong; 9 = Very strong
VARIETY RI
7 2 3
ANTHER COLOR: Measure when newly opened flower is fully expanded RHSCC
VARIETY Rl
178 4B 17B
ANTHER SHAPE:
1 = Broad cone; 2 = Narrow cone; 3 = Pear shape cone; 4 = Loose; 5 = Other
VARIETY Rl
1 dark red tips 2 3
POLLEN PRODUCTION;
1 =None; 3 = Some; 5 = Abundant _
VARIETY R1
STIGMA SHAPE: .
1 = Capitate; 2 = Clavate; 3 = Bi-lobed
VARIETY R1
I 1 1
STIGMA COLOR: RHSCC
VARIETY R1
146B 148A 146A
BERRY PRODUCTION: UNDER FIELD CONDITIONS:

1 = None; 3 = low; 5 = Moderate; 7 = Heavy; 9 = Very heavy

VARIETY

Rl

3

S

Page 5 of 10



#200100227

6. TUBER CHARACTERISTICS:

PREDOMINANT SKIN COLOR.:

1 = White; 2 = Light Yellow; 3 = Yellow; 4 = Buff; 5 = Tan; 6 = Brown; 7 = Pink; 8 = red;

9 = Purplish-red; 10 = Purple: 11 = Dark purple-black; 12 = Other

VARIETY R1 RrR2
8 8 8
RHSCC:
VARIETY R1 R2
60B 60C 60D
SECONDARY SKIN COLOR:
1 = Absent; 2 = Present, please describe
VARIETY Rl R2
1 I 1
RHSCC:
VARIETY R1 R2
SECONDARY SKIN COLOR DISTRIBUTION:
1= Eyes; 2 = Eyebrows; 3= Splashed; 4 = Scattered; 5 = Spectacled; 6 = Stippled; 7 = Other
VARIETY R1 R2
SKIN TEXTURE:
1 = Smooth; 2 = Rough (flaky); 3 = Netted; 4 = Russetted; 5 = Heavily russetted; 6 = Other
VARIETY R1 R2
1 1 2
TUBER SHAPE:
1 = Compressed; 2 = Round; 3 = Oval; 4 = Oblong; 5 = Long; 6 = Other
VARIETY R1 R2
2-3 2-3 2

Page 6 of 10
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TUBER THICKNESS:
I = Round: 2 = Medium thick: 3 = Slightly flatted; 4 = Flatted; 5 = Other
VARIETY Rl R2
2 3 1
TUBER LENGTH (mm}:
AVERAGE:
VARIETY Rl R2
723 76.2 69.3
RANGE:
VARIETY R1 R2
60-85 64-90 56-83
STANDARD DEVIATION:
VARIETY R1 R2
54 6.1 7.2
AVERAGE WEIGHT OF SAMPLE TAKEN:
VARIETY R1 R2
1453 165.9 170.9
TUBER WIDTH (mm):
AVERAGE:
VARIETY R1 R2
614 68.9 70.9
RANGE:
VARIETY R1 R2
54-75 63-76 63-80
STANDARD DEVIATION:
VARIETY R1 R2
52 3.7 4.5
AVERAGE WEIGHT OF SAMPLE TAKEN:
VARIETY R1 R2
145.3 165.9 170.9
TUBER THICKNESS (mm):
AVERAGE: _
VARIETY Rl R2
53.8 54.1 57.4
RANGE:
VARIETY R1 R2
42-63 45-60 50-68
Page 7 of 10
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STANDARD DEVIATION:
VARIETY Rl R2
5.0 35 4.7
AVERAGE WEIGHT OF SAMPLE TAKEN:
VARIETY R1 R2
1453 165.9 170.9
TUBER EYE DEPTH;
1 = Protruding; 2 = Shallow; 3 = Intermediate; 4 = Deep; 5 = Very Deep
VARIETY Rl r2
2 34 5
TUBER LATERAL EYES:
1 = Protruding; 2 = Shallow; 3 = Intermediate; 4 = Deep; 5 Very dee
VARIETY R1 R2
2-3 3 | 4
NUMBER EYE / TUBER:
AVERAGE:
VARIETY Rl R2
10.6 12.6 10.8
RANGE;
VARIETY R1 R2
9-13 11-13 10-12
DISTRIBUTION OF TUBER EYES:
1 = Predominantly apical; 2 = Evenly distributed
VARIETY R1 R2
1 2 | 2
PROMINENCE OF TUBER EYEBROWS:
| = Not prominent; 2 = Slight prominence; 3 = Medium prominence; 4 = very prominenece; 5 Other
VARIETY R1 R2
2 3 3
PRIMARY TUBER FLESH COLOR: RHISCC
VARIETY Rl R2
158C 158C I58B
SECONDARY TUBER FLESH COLOR:
1 = Absent; 2 = Present, please describe
- VARIETY R1 R2

Page 8 of 10
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RHSCC:
VARIETY R1 R2
NUMBER OF TUBER / PLANT: '
1 = Low (<8); 2 = Medium (8-15); 3 = High(>15)
VARIETY R1 R2
2 2

7. DISEASES CHARACTERISTICS;
DISEASES REACTION:

0 =Not tested; 1 = Resistant; 3 = Moderately resistant; 5 = Moderately susceptible; 7 = Susceptible;

9 = Highly susceptible
BACTERIAL RING ROT: Foliar reaction

VARIETY R1 R2
7 7 7
BACTERIAL RING ROT: Tuber reaction
VARIETY R1 R2
7 7 7
LATE BLIGHT
VARIETY R1 R2
7 7 7
PLRV |
VARIETY Rl R2
0 e, 7
PVX ‘
VARIETY R1 R2
O ) 7
PVY
VARIETY R1I R2
7 O 7
OTHER
VARIETY RI R2
OTHER
VARIETY Rl R2
Page 9 of 10
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8. PESTS CHARACTERISTICS:
PEST REACTION:

0 = Not tested; 1 = Resistant; 3 = Moderately resistant; 5 = Moderately susceptible; 7 = Susceptible;
9 = Highly susceptible

GOLDEN NEMATODE
VARIETY R1 R2
O ,
OTHER
VARIETY R1 | R2

9. GENE TRAITS:
INSERTION OF GENES:

YES NO .
IF YES, DESCRIBE

10. QUALITY CHARACTERISTICS:

CHIEF MARKET:
SPECIFIC GRAVITY:
1< 1.060: 2 = 1.060-1.069; 3 = 1.070-1.079; 4 = 1.080-1.089; 5 > 1.090
VARIETY R1 R2
1 2 1
TOTAL GLYCOALKALOID CONTENT (mg./100g. fresh tuber):
VARIETY Rl RrR2

OTHER QUALITY CHARACTERISTICS:

12. CHEMICAL IDENTIFICATION: Chemical identification of ‘Dakota Rose’ was conducted using protein and DNA (S8R)
electrophoresis. Chieftain and Red Pontiac were included as standard check cultivars. Protein evaluation was conducted by the North Dakota State
Seed Department using the attached protocols. DNA evaluation was conducted by the Depariment of Plant Sciences, NDSU. Band differences between
the two cultivars are shown in Figures 1 and 2. This electrophoretic data allow for the identification of ‘Dakota Rose’ and show it is uniquely different.

13. ADDITIONAL COMMENTS AND CHARACTERISTICS:

See additional information.

Page 10 of 10
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= 7.0 LIGHT SPROUT CHARACTERISTICS (+)

7.1  Light sprout: general shape

) ) Dakota Rose Red Pontiac  Chieftain
spherical 1 4 2 4
ovoid 2
) conical 3
3 bread cylindrical 4
narrow cylindrical 5
} other (describe) 6

7.2 Light sprout base: pubescence

- *)

absent 1 9 7 7
- weak 3

medium 5
- strong 7

very strong 9

7.3 Light sprout base: anthocyanin colouration

‘ )

i - green 1 2 2 2
red-violet 2
blue-violet 3
other (describe) 4

7.4  Light sprout base: intensity of anthocyanin colouration (if present)

*)

- absent 1 7 7 8
weak 3

) medium 5
strong 7

- very strong 9

7.5  Light sprout tip: habit

)]

closed 3 5 5 5
= medium 5

open 7
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7.6 Light sprout tip: pubescence Dakota Rose Red Pontiac  Chieftain
absent 1 5 7 7
weak 3
medium 5
strong 7
Very strong 9

7.7  Light sprout tip: anthocyanin colouration

()
green 1 2 2 2
red-violet 2
blue-violet 3
other (describe) 4

7.8 Light sprout tip: intensity of anthocyanin colouration (if present)
absent 1 7 5 3
weak 3
medium 5
strong 7
Very strong 9

7.9  Light sprout root initials; frequency
low 3 3 5 5
medium 5
high 7

31
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Additional information for Exhibit C
Flowers

Peduncle consists of 15 to 25 buds and branches into two sections. The pedicel

articulation 1s located two-thirds along the length of the pedicel and is purple in color.

Buds: Heavily ﬁubescent. Calyx: Pubescent. Corolla: Red-purple (83C, RHSCC),
pentagonal in shape, with a mean diameter of 31 mm. Anthers; Five; broad, cone
shaped; golden yellow (17B RHSCC) with red pi gme_nted tips; average length is 8 mm.
Pollen: So_me. Success’ful hybridjzation_s occur with Dakota Rose used ei_ther as the |

female or male parent. Stigma: Cap1tate yellow green (146B RHSCC) Berrzes

Product1on is low under ﬁeld condltlons

Tubers
Tuber set is typlcally about 8 tubers per plant Shape Round to oblong and

IlIllfOI‘IIl tubers grown under dryland conditions in North Dakota. had a mean length of

8.23 cm + 1.24, range 5.3 to 10.6 cm; mea:nw1dth602c:m+076 range4lto76cm

- mean thickness 5.30 cm + 0.72, range 3.7 to 8.5 (measured from tubers 51to 307 g, mean

149.8 g+ 56.4). Skin: Bright red (60B, RHSCC) and smooth textured. Eyes: Shallow,
number about 10.6 per tuber, and are predominately apically distributed. Eyebrows are

slightly prominent. Flesh: White (158C, RHSCC). Dormancy: Short.



Glycoalkaloid Levels

Total glycoalkaloid levels for Dakota Rose are low (Table 1). Dakota Rose

averaged 3.37 mg/100 g fresh potato tuber tissue compared to check cultivars, Lenape

and Russet Burbank at 18.84 and 7.18, respectively.

TABLE 1. Glycoalkaloid! levéls for Dakota Rose tubers relative to check genotypes,

grown at Absaraka and Wyndmere, ND, in 2004.

Solanine | Chaconine | Total Glycoalkalmds
. Clone - mg/100 g fresh welght bas1s
Absaraka -

Dakota Rose 1.07 0.78 1.85

Lenape 7.75 | 12.55 20.30

Russet Burbank 3.77 3.42 7.18

| Wyndmere .

Dakota Rose 2.82 2.06 4.88

Lenape 6.48 10.90 17.38

Russet Burbank ' - - -

" Procedure based on Lafta and Lorenzen (2000), modified for tubers Whlch does not

require heating during extraction of tuber glycoalkaloids.

‘Lafta, A.M., and J.H. Lorenzen. 2000. Influence of high temperature and reduced
1rrad1ance on glycoalkaloxd levels in potato leaves J Amer Soc Hort Sci 125:563-

560.

Revised: February 2007
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PBR & PVP TRIAL 2000
UNDINE ROAD, NEW BRUNSWICK

OBJECTIVE

The objective of this experiment is to prepare the potato objective description for the
examination of the Plant Breeders’ Rights and Plant Variety Protection.

MATERIALS & METHODS

Varieties:
There was 34 varieties in the trial.
Design:

A randomized complete block with 34 varieties and four replicates. All entries
were planted in single-row plots and each entry had one plot per replicate. A plot
was four rows of 18' long (5.5 m). Spacing between adjacent plots was
36"(91cm).

Planting:

The trial was planted on May 19, 2000
Fertility:

1500 1bs/A 10-10-10 ( McCain formulation 7))
Spacing:

All varieties were planted at 12" (30.5 cm)

Global Agri Services Inc.
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Harvest:

The field was topkill September 15, 2000 and harvested October 4, 2000

RAINFALL

Month of May 21 mm (last week)
Month of June 48 mm

Month of July 104 mm

Month of August 90 mm

Month of September 46 mm

GENERAL OBSERVATIONS

The environmental conditions at planting of the trial were normal but cold for this time of
the season. The growing season can be summarized with many cloudy days with well
disperse rains.

Globai Agri Services Inc.
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SECTIONS COMPLETED BY GLOBAL AGRI SERVICES INC.

Market Characteristics

Plant Characteristics

Stern Characteristics

Leaf Characteristics
Inflorescence Characteristics
Tuber Characteristics

Light Sprout Characteristics

A e
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Flgure 1. Silver stained SSR gels of Dakota Rose and four check cultivars using four SSR
primer combinations. Key: 1=Dakota Rose, 2=Red Pontiac, 3=Red Norland, '
4“Nordonna, 5=Chieftain.
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SSR Protocol

Genomic DNA was extracted from young leaves according to the method of Fulton et al.,
1995 (attached).

SSRs were conducted according to the method of Milbourne et al., 1998, as modified
below.

20 ml PCRs consisted of 40 ng genomic DNA, 1x PCR buffer (10 mM Tris-HCI pH 8.3;
1.5 mM MgClI2; 50mM KCI1), 0.3 U Taq polymerase, 0.15 mmol of forward and reverse
primers and 200 mM dNTPs. The cycling conditions for PCR on a MJ Research PTC100
were as follows; 94°C for 2 min, followed by 2 cycles of 94°C for 40 s, Tm for 30 s,
72°C for 30 s, followed by 28 cycles of 94°C for 25 s, Tm for 30 s, 72°C for 30 s,
followed by 72°C for 5 min. Equal volumes of 95% formamide electrophoresis loading
buffer (95% v/v formamide, 10 mM EDTA pH 8.0, 1.0 mg/ml xylene cyanol and
bromophenol blue) were added to the samples, which were then denatured at 94°C and
snap-cooled on ice. Electrophoresis was carried out on a 33 cm plate in 1 x TBE at 50 to
~ 80W for 1-2.5 hrs (depending on expected product size) on an acrylamide sequencing gel

prepared by adding 60 ul of 10% APS and 60 ul TEMED to 50 ml of 5% (w/v)
acrylamide; 0.2% bis-acrylamide; 7M Urea; 1x TBE. After ¢lectrophoresis gels were
fixed for at least 30 min in 7.5% acetic acid, rinsed in water, and silver stained as
described below. Primers are listed below in Table 1.

Adapted from http://www.scri.sari.ac.uk/SSR/potatossrassay.html

Table 1. SSR primers and annealing temperatures used (primers from Milbourne et al.,
1998)

S$SR Repeat F-Primer _ R-Primer Tm
STM0038 (TA(TG)12 AACTCTAGCAGTATTTGCTTCA TTATTTAGCGTCAAATGCATA 54
STM2005 (CTGTTG)3 TTTAAGTTCTCAGTTCTGCAGGG GTCATAACCTTTACCATTGCTGG 60
STM2022 (CAA)3.{CAA)3 GCGTCAGCGATTTCAGTACTA TTCAGTCAACTCCTGTTGCG 59
S§TM316 (GA)27 TCAGAACACCGAATGGAAAAC GCTCCAACTTACTGGTCAAATCC 60

Silver Staining Protocol
(1 liter solution)

1. Soak Gel in 7.5% Acetic Acid for > 30 minutes (to overnight)
2. Wash 3X in ddH20, 5 minutes each wash.

3 Stain:  Silver Nitrate (AgNO3) 1 gram/liter, 0.055% formaldehyde,

30 minutes with agitation

Wash 1X in ddH20 for <10 seconds

Add chilled (<10°C) developer: 30 g/l NaCOs (Sodium Carbonate), 0.055%

formaldehyde, 2 mg/l Na,8;0s(sodium thiosulfate — must be freshly prepared)
6. As soon as bands appear add 1 liter 7.5% acetic acid stop solution
7. Rinse briefly in ddH,0 and dry on glass plate in fume hood

© o
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Citation: Milbourne D, Meyer RC, Collins AJ, Ramsay LD, Gebhardt C, Waugh R.
1998. Isolation, characterization, and mapping of simple sequence repeat loci in potato.
Mol. Gen. Genet, 259:233-245. '
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Arabidupdate

Arabidopsis Meetings

June saw the 6th International Arabidopsis Meeting at Madison
Wisconsin, USA. Over 650 participants enjoyed a varied and action-
packed programme of talks and over 500 posters. A full report of the
mzeting will be given in the December issue of the Reporter.

Whilst we are on the topic of arabidopsis meetings, a date for next
year's diary: The 7th International Arabidopsis Conference will be held 24-
25 June 1996 at the University of East Anglia, whichislocated rightby the
Norwich Research Park and the John Innes Centre for Plant Science
Research, Norwich, UK. Lecture sessiors will be devoted to:

* Floral development

* Vegetative development

* Floral transition and embryogenesis
* Plant pathogen interactions

* Hormones

* Metabolism

* Photoperception

The deadline for registration will be 1 March 1996. Full details of the

mzeting including the cost of registration will be carried in the nextissue
of Weeds World.

—Mary Anderson

E-mail: PLZMLH@VAX.CCC.NOTTINGHAM.AC.UK
Nottingham Arabidopsis Stock Centre

. Department of Life Science, University of Nottingham
v University Park, Nottingham NG7 2RD, UK
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Commentary

gmnnovnnw.. Protocol for Extraction of DNA from
Tomato and other Herbaceous Plants

to

Theresa M. Fulton, Julapark Chunwongse, Steven D.Tanksley

Umﬁu_.awn-r— of Plant Breeding and Biometry, 252 Emerson Hall, Cornell
University, Ithaca, New York 14853, USA

Key words: PCR, Southern blots

he extraction of DNA from plant tissue is a critical and often very

time-consuming step in many plant molecular biology proce-

dures. This is eapecially true for studies of molecular genetics,
QTLs, or molecular-marker-based breeding where hundreds or even
thousands of plant samples need to be analyzed in a short period of time.
Many protocols are laborious and are limited by the need for large
amounts of plant tissue.
» Based on the methods originally described by Murray etal. (1980), we
have developed a procedure in our laboratory that maximizes the
number of plant samplesone person can extract and that yields sufficient
DNA for 50 to 100 PCR reactions or two to four Southern blots. The use
of very small, new leaves makes it possible to extract DNA from seed-
lings only one to three weeks old, reducing the need for large amounts of
greenhouse space. The entire procedure can be done in 1.5-mL microcen- _
trifuge tubes, eliminating the need for large centrifuges. Using this -
procedure, one person can isolate DNA from several hundred plants per
day.

“ Materials and Solutions

Drill: Heavy duty household drill with keyless chuck (so pestles can be
easily replaced) and plastic dsill bit/ pestles (VWR Scientific, catalog no.
KT95050-99). _ |
Microcentrifuge: with a fixed-angle rotor, capable of 10,000 rpm and
holding as many samples as possible. o

Abbreviation: PCR, polymerase chain reaction. .
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208 . DNA from Tomato and other Herbaceous Plants

7 -
OJPVA extraction buffer: 0.35 M sorbitol, 0.1 M tris-base, 5 mM EDTA,

H75.
n/_ws%. lysis buffer: 0.2 M tris, 0.05 M EDTA, 2 M NaCl, 2 % CTAB.
COSarkosyl, 5 % w/v.
e Microprep buffer: 2.5 parts DNA extraction buffer, 2.5 wmn—m nuclei lysis
buffer, 1.0 part 5% Sarkosyl. Add 0.3 to 0.5 g sodium bisulfite/100 mL
¥ buffer immediately before use (can be increased to avoid color in final
&> product).
o For75 extractions: 25 ml DNA extraction buffer; 25 mL nuclei lysis
buffer; 10 mL Sarkosyl; 60 mL microprep buffer; add 0.2 g sodium
Nyisuitite.

= Protocol

* Collect 50-100 mg of leaf tissue (approximately 4-8 new leaflets, up
to 1.5 cmlong) from a 1- to m.Emmﬂ.oE tomato seedling' and nestle
loosely in the bottom of a 1.5 mL Eppendorf tube.?

* Prepare fresh microprep buffer (see recipe below); keep at room
temperature, "

* Add 200uL of buffer and grind tissue with power drill and plastic
- bit, rinsing pestle with water between samples;add another 550pL
of buffer and either vortex lightly or shake entire rack by hand.

* Incubate in 65 °C waterbath for 30120 minutes.

* Fill the tube with chloroform:isoamyl (24:1). Mix well. (This can be

done by vortexing each tube or sandwiching tubes between two

racks and vigorously inverting or shaking up and down 50-100

times).

Centrifuge tubes at 10,000 rpm for 5 minutes,

Pipet off aqueous phase (usually approximately 0.5 mL) into new

microfuge tubes. Add 2/3 to 1 times the volume of cold isopro-

panol to each tube. Invert tubes repeatedly until DNA precipitates.

- o«

a

isopropanol and wash pellet with 70% ethanol.?

Dry pellet by leaving tubes upside down on paper towels for

approximately 1 h or placing on sides in seed dryer for 15 minutes

(longer if necessary). :

* Resuspend DNA in 50 pL of TE at 65 °C for 15 min. .

* Spin 10 min at 10,000 rpm, store at 4 °C for up to 1 week or -20 °C
for longer storage.

» For RFLP use, digest 15 to 25 pL for one Southern blot (can expect
>~10 pg DNA, use 15-20 units of enzyme). For PCR, use 1 pL.

Moies

1. 1{only PCRis needed, one can use as little as 1 cotyledon _,mm_..mvn..:mmn_ in50uL
i TE in the resuspension step, but use 5 pL to PCR.

a

2. Tissue can be harvested and kept at room temperature for up to 3 hours or -

siored at 4 °C for up to 3 days.

Fulton, Chunwongse, and Tanksley 209

- Immediately spin at 10,000 rpm for 5 minutes (no more), pour off

Troubleshooting

Problem Possible aolution

Low concentration of DNA
. Grind longer.
Use younger tissue,
DNA does not form firm pellet
: After spin, replace 500 uL isopropanol with 70 % v/v EIO1};
gently mix; re-spin.
DNA does not digest
Dry pellet longer before resuspension (remove alcohol
.~ 7 residue),
Take only the aqueous layer of the chloroform gradient; do
not take any interface, and avold chloroform rusidue.
Spin for shorter time after isopropanol precipitation; avoid
spinning down starch, etc.
DNA does not PCR
See solutions for not digesting.
Use different amount of DNA (probably less),

&e

3. Can stop here, storing pellet in 70% v/ v EtOH at -20 °C indefinitely,

.,/ . Comments ;

\Yield should be approximately 10 to 20 ug of DNA per plant, enough
for two to four Southerns or 50 to 100 PCR reactions. The number of
samples can be maximized by using two drills with drill stands comcur-
rently: and an on/off switch operated by a foot pedal. Because the
procedure can be used on very young seedlings, minimal time is wasted
waiting for plants to grow. Since one person can extract DNA from

several hundred seedlings in 6ne day, whole populations can be pro- -

cessed quickly, and results from PCRs or Southern blots can be available
ina few days. This protocol is known to work on tomato, peppet, potato,
apple, tobacco, strawberry, Arabidopsis, and artichoke.

Acknowledgments: Research in our laboratory is supported in part by grants
from the National Research Initiative Cooperative Grants Program, Plunt.Ge-
nome Program USDA (No. 58-1908-5-001) and by the Binational Agricultural
Research and Development Fund (No. US-2427-94). :

\ Reference

5 o
Mutray, M.G. and W.F, Thompson, 1980. Rapid isolation of high molccutar weight plant

DNA. Nucleic Acids Research 8:4321-4325,
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Figure 2. Protein gels of Dakota Rose and four check cultivars using protein stain (blue)

and peroxidase staining (orange-red). Key: 1=Red Norland, 2=Nordonna, 3=Dakota
Rose, 4=Chieftain, 5=Red Pontiac.
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Materials Needed

Equipment Available from Isolab:

Pharmacia LKB Multiphor II Horizontal Electrophoresis Unit (Code 2117-003)
2000 Volt Power Supply :
Circulating Water Bath (Code RTE-110A)

Third Electrode for Multiphor II (Code 2117-322)

Laboratory Rocking Platform (Code 55-D)

Staining Trays (Code FR-9002)

Blotting Paper (Code FS-5082)

PreCut IEF Electrode Wicks (Code FR-9081)

Gel Dryer (Code FR-9600) - optional

Sample Templates-Plastic 36 well (Code FS-5036) or

Sample Templates-Plastic 52 well (Code VG-5048)

HyPure-Gel VG-1090

HyPure Gel FS-5080

Additional Laboratory Supplies

Microsyringes or Micropipetors
Beakers
Stir Bars and Stir Plate

pH Meter

1.5 mL Microcentrifuge Tubes or Microtiter Plates
Microcentrifuge

Vortex

Spatulas

Timer

DOCUMENT:C:ARD\SUPPLIES.STD

Pdtato Tuber 01
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Procedures

Buffers

Sodium Phosphate (monobasic)
Sodium Acetate

Sodium Citrate

 Staining Salts. Co-Factors
Fast Blue RR Salt
Magnesium chioride
Ortho-dianisidine
Fast Black K Salt

Substrates
a-napthyl acetate
1-naphthy! phosphate

Miscellaneous

Ethanol 95% Reagent Grade

Glacial Acetic Acid

Sodium Hydroxide

Acetone

Polyethylene Glycol (MW 400)
- Hydrogen Peroxide (3%)

Methanol (>99%)

~ JB-2 Staining System (Peroxidase)

CARDACHEMICAL.STD

g

#200100227

Chemicals

Sigma Numbers
No. S-0751
No. S-8750
No. S-4641

No. F-0500
No. M-0250
No. D-3252
No. F-7253

No. N-8505
Aldrich No. 85,541-3

Isolab No. FR-9460 -optional

Potato Tuber 01

-2-
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Procedures ’

PREPARATION OF SOLUTIONS

- o~

. Mix each of these solutions in a beaker using a magnetic stir bar.

-

0.6 M Sodium phosphate (pH 6.1) /—/ .
g

Add 71.9 g sodium phosphate (monobasic) to 900 mL of distilled or deionized water. Titrate ) __;“ hil
~with 6.0 M NaOH to adjust solutlon to pH 6.1. DlIute to 1 L with distilled or deionized water. T

0.1 M Sodium acetate (pH 5.0)

Add 8.2 g of Sodium Acetate to 900 mL of distilled or deionized water. Titrate with GIar:iaIk

~ Acetic Acid to adjust solution to pH 5.0. Dilute to 1 L with distilled or deionized water. % b
5% J'L' DR .
6 M Sodium Hyvdroxide - to be used to titrate solutions o .

Add 24 g Sodium Hydroxide to 90 mL of distilled or deionized water. Stir until dissolved.
Dilute to 100 ml. with distilled or deionized water.

- 0.5 M Ciuate Buffer (pH 4.4)

Add 14.7 g of Sodium Citrate to 90 mL of distilled or deionized water. Titrate with
~concentrated HCI to adjust pH to 4.4. Dilute to 100 mL with distilled or defonized water.

“Anolvte Solution

0.5 M Acetic Acid - Add 15 mL Glacial Acetic to 485 mL of distilled or deionized water.

Catholvte Solution

0.5 M Sodium Hydroxide - Add 10 g Sodium Hydroxide to a beaker, bring volume up to 500
mL with distilied or deionized water. Stir uniil Sodium Hydroxide is dissolved.

PEG Wash Solution

Add 250 mL Polyethylene Glycol (MW 400) to 750 mL distilled or deionized water, stir gently.

 Enzyme Stop Solution

Add 80 mL Glacial Acetic Acid and 250 mL 95% Ethanol to 670 mL of distilled or deionized
water, stir gently.

19



#200100227

Procedures

0

- Séfnple Preparation of the Potato Tuber

Individual potato tubers are peeled and a section is cubed and placed into a 1.5 mL
microcentrifuge tube. (Do not use the outer skin of the potato.) :

Freeze the samples at 0°C for at least 24 hours. Thaw the samples when ready for use.
Centrifuge the samples for 3 minutes at 10,000 G in a microcentrifuge.
We use the native juice from the tuber as the sample material.

Analyze the resulting supernatant immediately after centrifugation.

DOCUMENT: CA\RD\DRY.STD

Potato Tuber 01
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Procedures. .

VG-1090

Electrofocusing of Samples

Turn on circulating water bath and set temperatures to 15°C.

Locate the STAND BY switch on the back of the power supply and turn it ON at least -
15> minutes prior to the run. Level the electrophoresis unit by placing the spirit level on the
cooling plate and adjusting the leveling feet on the bottom of the electrophoresis unit.

Clean the cooling plate with water and towel dry.

Remove a HyPure Gel VG-1090 from its package. Carefully remove the protective
cover sheet from the gel surface. Do not touch the gel or use it if it is torn or dried. Cut the
bottom right hand corner of the gel; this corner will be used as a reference point.

Pipet 3 mL of water onto the center of the Multiphor II cooling plate; Hold the gel by
its diagonal corners to form a parabola. Place the bottom of the parabola on the bead of water

- and slowly distribute the bead of water by using the backing of the gel. Be careful not to trap
air bubbles between the gel and cooling plate.

Center the gel on the Multiphor II cooling plate.
Thoroughly blot any excess water from the periphery of the gel using a paper towel.

Place a piece of Blotting Paper evenly on the gel. Smooth the paper lightly with
fingertips. After five seconds, gently remove the blotting paper.

Prepare three Precut IEF Wicks., (Two of the wicks will be used as anode wicks. one
will be used as the cathode wick.) :

Place the two "anode” wicks. rough-side down on several white paper wowels.

NOTE: Brown or colored paper towels may exude a dye into the electrode
wick., Use white paper towels only,

Evenly saturate each wick with 4-5 mL of Anolyte Solution. Gently blot the wicks to

rid excess fluid. The wicks should just begin to appear dry before being placed on the gel.
Potato Tuber 01 _
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Procedures

Place eaclji anode wick onto the gel. Run a finger along the entire length of the wick
to ensure even contact between the wick and gel. Refer to the Alignment Grid Diagram for
proper placement of the wicks.

Wash hands of residual Anolyte Solution. Place the remaining wick, rough-side-down,
on several white paper towels. Evenly saturate the wick with 4-5 mL of Catholyte Solution.
Gently blot the wick with another paper towel to rid any excess fluid (wick should just begin
to appear dry). Place the wick along the center of the gel between the two anode wicks. Make
sure all the wicks are parallel to each other, Run a finger along the entire length of the wick
to ensure even contact between the wick and gel.

Position the templates as close to the anode wicks as possible when staining for
Peroxidase. ‘

Position the templates 2 cm from the cathode wick when staining for Acid Phosphatase.

Apply 10 pL of sample supernatant to each sampie well.

Place the electrode cover temporarily into the dimples on the Multiphor II frame and
slide the moveable electrodes over the respective anode and cathode wicks. Center the
electrodes evenly over the wicks before lowering the electrode cover.

Connect the electrode leads to the conmnectors on the Multiphor II. The two anode
electrodes (red) should be at the top and bottom of the gel and the cathode electrode (black)

should be along the center of the gel.

Place the Multiphor II safety cover over the unit and connect the leads from the lid into
the power supply. Red lead to the red (+) outlet on the power supply and black lead to the
black (-) outlet.

Run the HyPure gel at Constant Power and limit the Voltage to 1500.

Turn the Power Supply "ON." Run the gel for 60 minutes at 40 Watts, then turn the
‘Power Supply "Off."

Remove the clear Multiphor II lid, disconnect the electrodes and remove electrode
cover. Remove the templates. Blot each wick and the gel periphery with a white paper towel.
Wipe the electrode cover of any condensation that may have developed.

Potato Tuber 01 |

-G -
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#200100227

. Replace electrode cover, reconnect electrodes to base unit and place clear Multiphor 11
lid over the unit. Turn Power Supply "ON." Turn the Adjustment knob until the Watts meter
shows 60 WATTS. Electrophorese the gel an additional 20 minutes at GO-WATTS.
. : 70
When the electrophoresis run is complete, turn the power supply "Off."” Remove the
Multiphor safety cover and electrode cover. Remove the wicks from the gel's surface.

c:\rd\eléctro.std
: Potato Tuber 01

-7-
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- Procedures ...

- FS-5080

. | - Electrofocusing of Samples

Turn on circulating water bath and set temperatures to 15°C.
Locate the STAND BY switch on the back of the power supply and turn it ON at least

15 minutes prior to the run. Level the electrophoresis unit by placing the spirit level on the
cooling plate and adjusting the leveling feet on the bottom of the electrophoresis unit.

Clean the cooIing plate with water and towel dry.

Remove a HyPure Gel FS-5080 from its package. Carefully remove the protective
cover sheet from the gel surface. Do not touch the gel or use it if it is torn or dried. Cut the
bottom right hand corner of the gel; this corner will be used as a reference point.

_ Pipet 3 mL of water onto the center of the Multiphor II cooling plate. Hold the gel by
 its diagonal corners to form a parabola. Place the bottom of the parabola on the bead of water

and slowly distribute the bead of water by using the backing of the gel. Be careful not to trap
- air bubbles between the gel and cooling plate.

Center the gel on the Multiphor Il cooling plate.
Thoroughly blot any excess water from the periphery of the gel using a paper towel.

Place a piece of Blotting Paper evenly on the gel. Smooth the paper lightly with
fingertips. After five seconds, gently remove the blotting paper. '

Prepare three Precut IEF Wicks. (Two of the wicks will be used as anode wicks, one
will be used as the cathode wick.)

Place the two "anode” wicks, rough-side down on several white paper towels.

NOTE: Brown or colored paper towels may exude a dye into the electrode
wick. Use white paper towels only.

Evenly saturate each wick with 4-5 mL of Anolyte Solution. Gently blot the wicks to
rid excess fluid. The wicks should just begin to appear dry before being placed on the gel.
' Potato Tuber 01

-8-
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Procedures

Place each anode wick onto the gel. Run a finger along the entire length of the wick
- to ensure even contact between the wick and gel. Refer to the Alignment Grid Diagram for
proper placement of the wicks.

Wash hands of residual Anolyte Solution. Place the remaining wick, rough-side-down,
on several white paper towels. Evenly saturate the wick with 4-5 mL of Catholyte Solution.

Gently blot the wick with another paper towel to rid any excess fluid (wick should just begin

to appear dry). Place the wick along the center of the gel between the two anode wicks. Make
sure all the wicks are parallel to each other. Run a finger along the entire length of the wick
to ensure even contact between the wick and gel.

Position the templates 2 cm from the cathode wick.
Apply 10 puL of sample supernatant to each sample well.

Place the electrode cover temporarily into the dimples on the Multiphor I frame and
slide ' the moveable electrodes over the respective anode and cathode wicks. Center the
electrodes evenly over the wicks before lowering the electrode cover.

Connect the electrode leads to the connectors on the Multiphor II. The two anode
electrodes (red) should be at the top and bottom of the gel and the cathode electrode (black)
should be along the center of the gel.

Place the Multiphor Il safety cover over the unit and connect the leads from the lid into
the power supply. Red lead to the red (+) outlet on the power supply and black lead to the
black (-} outlet.

Run the HyPure gel at Constant Power and limit the Voltage to 1500.

Turn the Power Supply "ON." Run the gel for 60 minutes at 35 Watts, then turn the
Power Supply "Off." ‘

Remove the clear Multiphor II lid. disconnect the electrodes and remove electrode
cover. Remove the templates. Blot each wick and the gel periphery with a white paper towel.
Wipe the electrode cover of any condensation that may have developed.

Potato Tuber 01
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#200100227

Replace electrode cover, reconnect electrodes to base unit and place clear Multiphor II
lid over the unit. Turn Power Supply "ON." Turn the Adjustment knob until the Watts meter
shows 60 WATTS. Electrophorese the gel an additional 20 minutes at 60 WATTS.

When the electrophoresis run is complete, turn the power supply "Off." Remove the
Multiphor safety cover and electrode cover. Remove the wicks from the gel’s surface.

chrdvelectro.std . :
Potato Tuber 01
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Procedures ...

Staining of Samples

Esteraée - EST

FS-5080

When focusing is complete, immediately pour on stain.

To Prepare Stain: -

Thirty minutes before staining prepare a 10 mL solution of 50% Acetone and 200 mg of «-
napthyl acetate.

- Five minutes before staining add 200 mg Fast Blue RR Salt to 200 mL. 0.6 M Phosphate
Buffer:(pH 6.1), stir vigorously.

Just before staining add previously prepared acetone solution above and stir.

NOTE: Chemicals do not fully dissolve.

Pour stain over the gel surface immediately after focusing. It is helpful to rock or agitate the

- gel while staining. Remove any air bubbles by gently lifting the gel corners with a spatula.
Allow the staining to continue for 20-40 minutes or until the bands reach strong intensities.
Stop the enzymatic reaction with 200 mL Enzyme Stop Solution for 3 minutes. Rinse the gel
with deionized water for one hour. Gels can be dried in a GelDryer (Isolab FR-9600) for
approximately two hours or overnight at room temperature (15°C-30°C). Stained patterns on
gels do not fade when dried. The gel can now be analyzed and interpreted. Gently wipe the
front and back of the dried gel with a Kimwipe® or other lintless laboratory tissue that has
been wet with Methanol; this will remove any residual stain.

CARDVEST.STN

Potato Tuber 01
-11-
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Procedures

Staining of Samples

Peroxidase - PER

VG-1090

Immediately after the focusing is complete, place the gel into a staining tray, agarose side
up. Pour the Peroxidase Stain Solution onto the gel.

To Prepare Stain:

In a 250 mL beaker, with a magnetic stir bar add:

40 ml. Ortho-dianisidine staih (JB-2 Staining System Bottle A)
20 mL citrate Buffer (pH 4.4) (JB-2 Staining System Bottle B)
140mL distilled or deionized water

- Just before staining add:

10 mL 3% Hydrogen Peroxide (JB-2 Staining System Bottle C)

Place the beaker on a stir plate and stir for 5 seconds. Immediately pour the stain onto the
focused gei. It is helpful to rock or agitate the gel while staining. Remove any air bubbles

by gently lifting the gel corners with a spatula. Allow the staining to continue for 15-30

58

minutes or until the bands reach strong intensities. Rinse the gel with deionized water for
one hour. Gels can be dried in a GelDryer (Isolab FR-9600) for approximately two hours or
overnight at room temperature (15°C-30°C). Stained patterns on gels do not fade when
dried. The gel can now be analyzed and interpreted.

CARDAPER.STHN

Potato Tuber 01
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Procedures

Staining of Saniples

Acid Phosphatase - ACP

VG-1090

When focusing is complete wash the gel for 10 minutes in 200 mL PEG Wash Solution.
Discard this solution and immediately pour on stain.

To Prepare Stain:

200 mL 0.1 M Sodium Acetate pH 5.0

e / 3 i C Tl Ty e "\
- Just before-staining add: ' o g Ny /83, Y
) . R e .vd e .
200 mg Magnesium Chloride ¢ #; 0 ! Coren _ (tar}
200 mg Fast Black K Salt SR 4,0

200 mg «-napthy! Acid Phosphate

Stir until all chemicals are dissolved. Pour stain over the gel surface immediately after
focusing. It is helpful to rock or agitate the gel while staining. Remove any air bubbles by
gently lifting the gel corners with a spatula. Allow the staining to continue for 20-40
minutes or until the bands reach strong intensities. Stop the enzymatic reaction with 200 mL
Enzyme Stop Solution for 3 minutes. Rinse the gel with deionized water for one hour. Gels
can be dried in a GelDryer (Isolab FR-9600) for approximately two hours or overnight at
room temperature (15°C-30°C). Stained patterns on gels do not fade when dried. The gel
can now be analyzed and interpreted.

C:\RD_\AC PR.STN
Pqtato Tuber 01
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Procedures

When staining for the enzyme Peroxidase, place templates as close to the anode wicks

as possible.

g o'
({ —\
2 Ancde

16

15

1

13

12

10

!
|
f

|
I
|

|
I
|

|
N
|
[

711

|
|
|

Potato Tuber Q1

-id-

60



T EE
L]

{ g)
?m]fl%
‘iii
Y
o
s
)

~Procedures

#200100227

When staining for the enzymes Esterase or Acid Phosphatase, place templates 2 cm from

the cathode wick..
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u.s, DEPARTMENT OF AGRICULTURE The fallomng statements are made in accordance with the anacy Act of.

AGRICULTURAL MARKETING SERVICE 1974 (5 U.S.C. 5522) and the Paperwork Reduction Act (PRA) of 1995
EXHIBIT E {Application Is required in order fo determine if a plant variely protection
STATEMENT OF THE BASIS OF OWNERSHIP [ e 7 180 saage ormeton is held confdential
m; 2. TEMPORARY DESIGNATION | 3. VARIETY NAME
OR EXPERIMENTAL NUMBER

NDSU Research Foundation
ND3574-5R "Dakota Rose'

4 ADDRESS (Sﬂ'eet and No., orRF D, No., City State, andﬂP and Country) 5. TELEPHONE (include area code) 6. FAX (include area code)

1735 NDSU Research Park Drive o 701-231-8931 | 701723171013
BDoes the appltmnt own all rights to the vanety? Markan X~ T‘n appropriate block. If no, please explain. [X] YES =1 NO
. | —
" 9. Is'the applicant (individual or company) a U.S. nationaf or U.S. based company? ﬁ'd YES I~ NO
If no, give name-of country - —
10. Is the applicant the original owner? I“] YES @ NQ Ifno, please answer one of the following: -

a, If eriginal rights to variety were owned by individual(s), is (are) the original owner(s) a U.S. national{s)?

Gd YES D NO If no, give name of country
b. If original rights to variety were owned by a company(ies), is(are) the original owner(s) a U.S. based company?
| BE]I YES [:] NO If no, give name of country

11. Additional explanation on ownership (if needed, use reverse for extra space):

See additional Exhibit E, Statement of the Basis of the Applicant's Ownership
included in this application. )

PLEASE P{OTE:
Plant varicty protection can be afforded only to owners {not licensees) who meet onc of the folIowiTlg criteria:

1. M the tights to the variety are owned by the original breeder, that person must be a US. national, national of a UPOV member country, or national of a country
which affords similar protcction to nationals of the U.S. for the same genus and specics.

2. If the rights to the varicty are owned by the company which employed the original breeder(s), the company must be U.S. based, owned by nationals of a UPOV
member country, or owned by nationals of a country which affords similar protection 10 nationals of the U.S. for the same genus and specics.

-3, Ifthe applicant is an owner who is not the original owner, both the original owner and the applicant must meet one of the above criteria,

The original breeder/owner may be the individua! or company who directed final breeding. See Section 41(a)(2) of the Plant Variety Protection Act for definition.

According (0 the Papecwork Reduclion Act of 1935, no persans sre requined {o respand (0 a collection of inf ion unless ¥ displays a valid OMB control number. The vakd OME control number for
this information collaction is 0581-0055. The time required 1o pate this inf i Baction is estimated to aversge 10 minutes per responss, including the time for reviewing instructions,
seaching sxisting dats sources, gatheng snd maintaining the data needed, and completing and reviewing the coliection of information,

- The U.S. Depactment of Agricullune (USDA) p s discrimination in its prog on the basis of race, coloe, national odgin, sax, religion, age, disabiity, poltical befols. and marisl o famiisl status.
+ (Not a8l prohibited bases apply ta all programs). Persons with disabiiies who requine aflernative means for communication of program information (brailie. targe print, sudiolape, eic.) should contact

USOA's TARGET Contter st 202-720-2600 {voics and TDD).
To fia & complaink, write the Secrelary of Agricuiture, U.S. Department of Agricutiune, Washington, D.C. 20250, or call 1-800-245-6340 (voios) or {202} 7201127 (TDD}. USDA is an equal

¥ L ¥ o

TSTDA70-E (07-97) (Destroy previous ediions).
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EXHIBIT E
STATEMENT OF THE BASIS OF THE APPLICANT’S OWNERSHIP

Drs. Robert H. Johansen (now deceased), Gary A. Secor, James Lorenzen, and Richard Novy
are/were employees of the North Dakota Agricultural Experiment Station and North Dakota State
University, and are plant breeders who jointly developed Dakota Rose, a red-skinned tablestock
potato variety for which Plant Variety Protection is being sought. The employees by agreement
and because of the condition of the use of the facilities and funds of the North Dakota
Agricultural Experiment Station and North Dakota State University, have assigned all ownership
rights for the potato variety Dakota Rose to the North Dakota Agricultural Experiment Station
and North Dakota State University.

- North Dakota State University on behalf of the North Dakota Agricultural Experiment Station
has assigned all ownership of the potato cultivar Dakota Rose to the NDSU Research
Foundation. The NDSU Research Foundation is a nonprofit corporation set up to own and
manage the intellectual property of North Dakota State University.
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REPRODUCE LOCALLY. Include form number and date on all reproductions.

Form Approved OME NO 0581-0055

According fo the Paperwork Reduction Act of 1995, an agency may not conduct or sponscr, and a person is nol required {o respond fo a collection of information unless it displays & valid OMB control number. The vaiid
OMB control number for this information collection is 0581-0055. The time required to complete this information collection is estimated to average 5 minutas per response, including the lime for reviewing instructions,

searching existing data sources, gathering and maintaining the data needed, and completing and raviewing the coltection of Information,

The U.S. Department of Agricuifure (USDA) prohibits discrimination in all its programs and aclivities on the basis of race, color, national origin, gender, roligion, age, disability, sexual orfentation, marital or.family status,
poiitical beliefs, parental status, or protected genefic information. (Nof alf prohibiled bases apply to alf programs.) Persons with disabilities who require altemative means for communication of program information

(Braifle, large print, audictape, efe.) shoufd contact USDA's TARGET Center at 202-720-2660 (voice and TDD).

To file @ complaint of discimination, write USDA, Director, Office of Civil Rights, Room 326-W, Whitien Building, 14th and independence Avenue, SW, Washington, DC 20250-3410 or call 202-720-5954 (voice and TDD).

{SDA is an equal opporiunily provider and employer.

U.S. DEPARTMENT OF AGRICULTURE
AGRICULTURAL MARKETING SERVICE
SCIENCE AND TECHNOLQGY
PLANT VARIETY PROTECTION OFFICE
BELTSVILLE, MD 20705

EXHIBITF
DECLARATION REGARDING DEPOSIT
NAME OF OWNER {S} ADDRESS (Street and No. or RD No,, City, $tate, and Zip Gode and Country} TEMPORARY OR EXPERIMENTAL BESIGNATION
NDSU Research Foundation : 1735 NDSU Research Fark Drive, P.O. Box 5002 ND3574-5R
Fargo, ND 58105-5002
VARIETY NAME
' 'Dakota Rose’
NAME OF OWNER REPRESENTATIVE (S} ADDRESS (Street and No, or RD Na,, City, State, and Zip Code and Country)
Dale Zetocha 1735 NDSU Research Park Drive, P.O. Box 5002
Executive Director Fargo, ND 58105-5002 PVPO#‘*‘%R 0 0 1 0 0 2 2 7

| do hereby declare that during the life of the certificate a viable sample of propagating material of the subject
variety will be deposited, and replenished as needed periodically, in a public repository in the United States in

accordance with the regulations established by the Plant Variety Protection Office,

Bale B fika, 508 11907

Signaturde” Date

ST-470-F (04-03) deslgned by the Plant Variety Protection Qfflce using Microsoft Word 2002,
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DEPARTMENT
STATE UNIVERSITY STATION .
PO. BOX e
FARGg, ND 5351?5?5257 RECEIVED BY
701-239-7210 FAX: 701.239-7214 .
MEY § 2 proi
April 30, 2001 -

_ CE PRESIDENT poR

ACADEMIC APFATRS

- Ann-Marie Thro, Commissioner
Plant Protection Office
AMS, USDA
Room 500, NAL Building
10201 Baltimore Boulevard . -
Beltsville, MD 20705-2351"

" Dear Dr. Thro,

This letter is to verify and certify that tissue culture plantlets of the potato cultivar '‘Dakota
Rose' entered for Plant Variety Protection have been deposited in the North Dakota
State Seed Department repository and will continue to be maintained. The facility is a
public, state sponsored agency, and cultivars maintained in the repository are available
to the general public upon request. '

Sincerely,

AL TH

Ken Bertsch
ND State Seed Commissioner
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North Dakota State th
T ————— 1313 18" 8. N, P.O. Box 5257
ND ‘j:f D Fargo, ND 58105-5257
‘ Y 5 % j Phone: (701) 231-5400
\ sooilbiied Fax:  (701) 231-5401
Web: ndseed.com
Seed Department :

Ken Bertsch
State Seed Commissioner

December 11, 2006

Dr. Paul M. Zankowski, Commissioner
Plant Protection Office

AMS, USDA

Room 500, NAL Building

10201 Baltimore Boulevard

Beltsville, MD 20705-2351

Dear Dr. Zankowski,

This letter is to verify and ceriify thai fissue culture plantlets of the potate cultivar ‘Dakota Rose’
entered for Plant Variety Protection have been deposited in the North Dakota State Seed
Department repository and will continue to be maintained. The facility is a public, state
sponsored agency, and cultivars maintained in the repository are available to the general public
upon request after expiration of the PVP certificate.

The NDSSD Genmplasm Repository is located in the potato propagation wing of Johansen Mali
on the NDSU campus. Solanumn fuberosum clones are propagated and maintained by well-
established, industry-standard in vifro methods as they have been for over 20 years. In addition
to nommal month-to-month subeulturing, a long-term, cool-temperature archivat bank is

‘maintained.

Sincerely,

L& >

' Ken Bertsch

ND State Seed Commissioner

ce. Dale Zetocha



